Vietnam is building the market economy while still determining development plans as important tools for managing and operating the economy. In response to the challenges posed by economic globalization, the Vietnamese government has established the necessity to promote the macro economic analysis and forecasting for ensuring the government's policy-making and socio-economic development planning. A macro-econometric model for medium-term socio-economic development planning in Vietnam was built and called the Vietnam's model. This paper answers the following questions: which key applications can be implemented using the model? What is the model's quality of forecasts? The paper briefly presents how to forecast using the model. Then, I demonstrate how to synthesise, validate, balance and combine the model's forecasts implemented by the ministries and provincial authorities, and with application of judgemental methods. I establish the ways to build baseline and target forecast scenarios. The paper shows how the model can evaluate shocks and economic policies. Additionally, I demonstrate how to adjust planned target indicators in the process of implementing the medium-term socio-economic development plan. The article also evaluates the accuracy of the model's ex-ante forecasts. Finally, I apply the model's ex-ante forecasts for producing the official forecasts for building the Socio-Economic Development Plan (SEDP) at national scope for the period from 2016 to 2020.
Introduction
Within the framework of the state-level research cooperation project in the form of a protocol between the Governments of Vietnam and the Russian Federation entitled «Research on medium-term socio-economic forecasting methodologies in the Russian Federation and its applicability to Vietnam» [1] , a macro econometric model for medium-term (five-year) socio-economic development planning in Vietnam (called the Vietnam's model) was built. I have introduced the goals, requirements and structure of this model in [2] .
The Vietnam's model was developed based on main ideas of the forecasting procedures and the system of forecast models for strategic planning employed in the Russian Federation [3, 4, 5, 6, 7, 8, 9] . It was also improved with the help of other countries' macroeconomic models [10, 11, 12] .
However, key applications of the Vietnam's model have not been introduced yet. Moreover, the accuracy of the model's forecasts is yet to be 1 © Thanh D. V. Text. 2019.
assessed. Continuing the research presented in the work [2] , this paper will introduce key applications of the Vietnam's model and evaluate the model's forecast quality by comparing the model's ex-ante forecasts using two established forecast scenarios with actual statistical data for 2016 and 2017. I created two forecast scenarios based on two different sets of assumptions determined in the same way as in 2 [3] .
The paper has the following structure: section 2 will introduce domestic and foreign factors affecting the socio-economic development of Vietnam in medium -term. These factors are exogenous variables of the Vietnam's model used to set up forecast scenarios. Section 3 will present some key applications of the model. Section 4 will evaluate the model's forecast accuracy. Section 5 is the final section that will present some conclusions and discussions.
Foreign and Domestic Factors in the Vietnam's Model
The foreign and domestic factors of the Vietnam's model in [2] are represented by exogenous variables demonstrated in Table 1 . The variables are used to establish the conditions for creating forecast scenarios.
Application of the Model
In this section, the paper will introduce some key applications using the Vietnam's model.
Making Forecasts Using the Model
I presented the issues that the Vietnam's model can forecast in the previous work [2] . It should be noted that this model can generate the systematic, comprehensive and detailed forecasts for five-year and annual socio-economic development planning in Vietnam.
Making forecasts using the Vietnam's model is an iterative process. It starts with the Production and GDP block [2] where gross domestic product (GDP) of whole economy as well as of the pri- mary, secondary and tertiary industries are forecasted in accordance with the demand approach. Then, it follows the next blocks in the order as indicated in [2] . Finally, it returns to the Production and GDP block to forecast the GDP in accordance with the supply approach. This iterative process stops when the GDP forecasted in accordance with the supply approach is approximately equal to the GDP forecasted in accordance with the demand approach. In this process, it is possible to adjust outputs of several blocks. However, as these outputs are the inputs of some another blocks, it is also possible to ensure the fit and balance of the forecasts as well as to stop the forecasting process.
Synthesising, Validating, Combining and Balancing Forecasts Obtained from Many Sources Using the Model
The Vietnam's model is used to synthesise and validate forecasts implemented by the ministries and provincial authorities. The most effective method is to use techniques of combining forecasts obtained from the Vietnam's model, from other statistical models and from this model with application of judgemental methods. Then such combination is implemented for each block of the model.
Combining the forecasts obtained from different models often produces a forecast that performs better than the best forecast obtained from an individual model [13] . That is why forecasts' combination is especially effective for improving the forecast accuracy when different forecasting methods are available. In order to improve the accuracy of socio-economic forecasts in the context of rapid and unpredictable changes of socio-economic situations in the country and abroad, and of economic policies frequently revised and adjusted, combining forecasts from different statistical models as well as from statistical models with application of judgmental methods are very necessary. One can refer to the forecasting methods of judgment mentioned in [14, 15, 16] .
The methods and principles of combining forecasts can be found out in [17, 18] . According to the works [19, 20] , during the process of combining forecasts from statistical models using judgmental methods, application of statistical models is preferable as a starting point. Then, forecasters apply judgmental adjustments to the forecasts generated by the statistical models. Some authors [20] claim that the relationship between judgmental and statistical forecasts based on field (rather than on laboratory and judgmental) revisions work best when forecasters have strong domain knowledge. Domain knowledge significantly im-proves forecast's accuracy over statistical models [21, 22] . The paper [22] highlights the importance of adding domain knowledge to statistical models in the form of both anecdotal program knowledge and specific quantitative adjustments to account for expected policy changes. Domain knowledge is best utilized when it is incorporated into the forecast in a more structured manner.
The Vietnam's model is a large model related to the knowledge of many different domains. In [2] I decomposed the model into the blocks based on the nature of economic theories. Each domain knowledge in the model is primarily concerned with a state management ministry (as a main subject of socio-economic development planning). Hence, the decomposition has become a strategy to facilitate the combination of forecasts obtained from the Vietnam's model and from statistical models built by other subjects of socio-economic development planning as well as from this model with application of judgemental methods
In fact, forecasts obtained from some blocks of the Vietnam's model have been combined with forecasts from related state management ministries for improving the forecast accuracy. Currently, there are different ways to combine forecasts from many statistical models [17] . Thus, the selection of a way of combining forecasts from each block in the Vietnam's model depends on each specific block.
The forecasts balancing mainly focuses on checking three aspects. Firstly, it analyses the important identities of macro economy, including the identities expressing the relationships between income per capita, population and GDP, between productivity, employment and GDP, etc. Secondly, the forecasts balancing considers the stability of some important elasticities, such as the elasticities between the budget revenue and GDP; between the employment and GDP; between the consumed electricity and GDP, etc. Thirdly, it examines the fit between the GDPs forecasted under the two approaches of supply and demand.
Building Forecast Scenarios
The conditions for setting up a forecast scenario for socio-economic development planning for the period from 2016 to 2020 are a set of assumption values of domestic and foreign factors at this stage. The assumption values in general are the forecasts of domestic and foreign factors.
From the experience of the Russian Federation 1 , forecast scenarios for medium-term socio-eco- WWW.ECONOMYOFREGION.COM nomic development planning in Vietnam also include at least two following scenarios [1] . Baseline scenario. The conditions for setting up this scenario are defined as follows: if the forecasts of the foreign factors in the next planning period undertaken by some international agencies are not significantly different, then they will be obtained from the National Institute of Social and Economic Research of the United Kingdom via using NiGEM 1 software. If the forecasts of the foreign factors have significant differences, then the forecasters will adjust them based on the forecasts of these international agencies. The changes of the domestic factors are assumed to be nearly identical to the rules for the planning year and the previous years.
In this paper, the foreign factors are forecasted by the International Agencies as indicated in Table 1 . I forecasted the domestic factors using the autoregressive model of order p with the trend AR(p). Vietnam has not yet implemented the Free Trade Agreement of Vietnam -the European Union (EVFTA) and the Comprehensive and Progressive Agreement for Trans Pacific Partnership (CPTPP). In other words, it has been assumed that the use and effectiveness of resources has not changed much.
Target scenario. In target scenarios, forecasts of foreign factors are the same as in the baseline scenario. However, domestic factors are forecasted according to: the Party and State's socio-economic development objectives, economic policies relating to restructuring the economy, the requirements for macro-economic stability, the promotion of investment and the allocation of resources, the budget balance and the process of participation and implementation of the EVFTA and CPTPP Agreements, etc. In other words, target scenarios emphasise the effective use of resources. The changes in the use do not follow rules established from historical data. In the paper, I forecasted the domestic factors demonstrated in Table 1 .
The main idea of creating the two scenarios in the aforementioned way is based on the experience of setting up the two forecast scenarios for strategic planning in the Russian Federation 2 .
The following tables introduce forecasts of domestic and foreign factors for the period from 2016 to 2020 for the two scenarios mentioned above. Specifically, Tables 2, 3 include the forecasts of foreign factors and Tables 4, 5 include the  forecasts of domestic factors for the baseline scenario while the Tables 6, 7 include the forecasts of domestic factors for the target scenario. In the second scenario, the EVFTA and CPTPP agreements are assumed to be implemented by the end of 2018 and the impact of these agreements on the Vietnamese economy was referenced in the literature 3 .
Comparison of tables 4 and 6 tables and of tables 5 and 7 shows that the values of domestic factors such as 12-month lending rate, depreciation rates by whole economy and by economic sectors, and the electricity prices for production, business, civil use, public service activities are the same for the two target and baseline scenarios. The difference in the values of the most crucial domestic factors in the target and baseline scenarios is shown in Figure 1 . Table 8 introduces two scenarios of forecasts obtained by using the Vietnam's model on the two sets of values of the foreign and domestic factors for the two baseline and target scenarios, respectively. These forecasts were obtained using only the Vietnam's model, without using any forecast methods. Figure 2 illustrates the forecasted difference in the growth rate of some important economic indicators of the target scenario compared to the baseline scenario.
In addition to two forecast scenarios for medium-term socio-economic development planning described above, it is possible to create other forecast scenarios according to different value sets of the foreign and domestic factors by using the Vietnam's model,.
Evaluating Impacts of Shocks and Economic Policies
I tested the sensitivity of exogenous variables used in the all blocks (foreign and domestic factors) as well as only in some blocks of the Vietnam's model. The signs of the estimated parameters in the behavioural equations are consistent with macro-economic theories. Evaluation of the impact of single shocks (belonging to an exogenous variable) or synthetic shocks (belonging to many exogenous variables) is done in the same way. This way of evaluation is similar to the way of creating and comparing a forecast scenario with the baseline scenario as presented above.
ЭКОНОМИКА РЕГИОНА Т. 15, вып. 3 (2019) The average percentage of the previous five years of total budget revenue was spent on these fields Electricity prices for production, business, civil use, public service activities, etc.
Electricity prices in the first three years (2016, 2017, 2018) equal the electricity prices in 2015. The electricity prices in the next two years (2019, 2020) equal the electricity prices of 2015 multiply by (1 + r), where r is the Consumer Price Inflation rate of the period 2016-2018
Source: [1] . The Vietnam's model was used to find out the consequences of shocks for the Vietnamese economy. The shocks apply to: -The foreign environment: world demand addressed to Vietnam, foreign prices;
-The government policy: interest rates, money supply, government investment and expenditure.
Specifically, the impact of demand shocks includes the government investment, the expenditure for education, the expenditure for health care, and the expenditure for social security and poverty reduction. The impact of supply shocks includes the 12 months lending rate, the ratio of credit for the private sector and GDP at current prices, the ratio of money supply M2 and GDP at ЭКОНОМИКА РЕГИОНА Т. 15, вып. 3 (2019) Electricity prices for production, business, civil use, public service activities, etc.
Electricity prices in the first three years (2016, 2017, 2018) equal the electricity prices in 2015. The electricity prices in the next two years (2019, 2020) equals the electricity prices of 2015 multiply by (1 + r) , where r is the Consumer Price Inflation rate of the period 2016-2018.
Source: [1] . current prices. The impact of foreign trade shocks includes devaluation of the national money (Dong) relative to USD, change of shares in Vietnamese export to trade partners, and the price shock of crude oil [23] . All these shocks have been evaluated using the Vietnam's model.
Adjusting Planned Target Indicators
In order to find out where we are on the way to the destination and can reach it [2] in the process of implementing the plan for medium-term socio-economic development, it is necessary to forecast the plan's target indicators. The target indi- cators can be forecasted by the Vietnam's model. Based on these forecasts, it is easy to adjust some target indicators.
The Model's Forecast Quality
In this section, I compare the actual statistical data of some macro-economic variables for 2016 and 2017 with the ex-ante forecasts of these variables according to the baseline and target scenarios. I present comparative results in Table 9 .
From the Table 9 and Figure 3 depicted below, it can see that the actual economic growth rates are close to the forecasts. The actual rates are located in the middle of the baseline scenario and the target scenario excepting the growth rate of the primary industry. In 2016, the actual growth rate of this industry is lower than the forecasted by close 1-percentage point (% point). In this year, the production in the primary industry encountered many difficulties, including natural disasters, floods and storms; the problems with livestock products' export (that were the sold below production cost), etc. However, in 2016, due to the economy's high growth, the average income of the people was higher than the forecasted. This is the main reason why the actual public, household and final consumptions were higher than the forecasted according to both scenarios.
The forecasts of export and import growth rates compared with its actual growth rates in 2016 and 2017 were inverse to one another. In 2016, the growth rates of both total export and total import were much lower than the forecasted, but in 2017, they were much higher (Figure 3) . In 2016, the export of Vietnam faced many difficulties. The government implemented some policies to limit the trade deficit, so the actual growth rates of export and import decreased very strongly and were the lowest in the last 10 years. However, in 2017, the growth rate of export as well as of import greatly increased. The increase was due to the development of Vietnam's private economy that the ruling Party and State considered a driving force of the economy's development. The Government has implemented many solutions to create a favourable environment for production and busi- ness activities, and to remove difficulties for enterprises, especially small and medium. This led to the great increase in private and foreign investments, promoting the production development and economic growth. The economic growth rate, the growth rates of export and import in this year were the highest in the last 10 years. The specificity of the Vietnam's economy in 2016 and 2017 is high economic growth and low inflation. The actual Consumer Price Index (CPI) being lower than the two forecast scenarios implies that the Vietnam's model may not fully include the factors reflecting the economy's efficiency.
The ratio of actual budget revenue and GDP in 2016 and 2017 were quite high and higher than the forecasted (Figure 3 ). This suggests that when forecasting the budget revenue, it is necessary to combine forecasts from the Vietnam's model and from other statistical models in the Ministry of Finance as well as from this model with application of the judgmental methods.
Conclusions and Discussions
The paper has presented five most important applications and the initial assessments of the accuracy of the Vietnam's model. The forecast process for socio-economic development planning involves the participation of many ministries and local governments, therefore the forecasts' synthesis, validation, combination and balance from many sources are of crucial importance for this process. The paper has shown that the Vietnam's model facilitates such activities. Expert surveys or small group meetings can easily add domain knowledge to the Vietnam's model. The paper has highlighted the ability of the Vietnam's model to generate forecasts for socio-economic development planning and to monitor and evaluate the implementation of this plan. Moreover, the model can be used for building forecast scenarios, simulating and evaluating impacts of some economic shocks and policies, adjusting planned target indicators. The Vietnam's model aims to depoliticise the forecasting process and improve communication between economic experts, forecasters, and planner.
Comparison between the ex-ante forecasts obtained after applying the baseline and target scenarios using only the Vietnam's model and actual data for 2016 and 2017 shows that the forecast error is likely to occur for the economic variables, mainly in the field of trade and finance. Among other aspects, two important factors may cause this situation: -Foreign and domestic factors are no longer the same as the original assumptions. For example, in 2016 and 2017, the 12-month lending interest rate was only around 10.5-11 %, unlike the assumed rate of 12.5 % (even though in previous years lending interest rate was very high, even up to 16 % per year), or the world oil price was different from NIER's forecast, etc.
-The policies of the Vietnamese State have changed rather strongly in the last two years, especially those related to private economic development, state administrative reform, building of tectonic government. The Vietnam's model has not adequately reflected some of the Government's breakthrough economic policies, as the domain knowledge was not implemented for adjusting and combining forecasts obtained from this model. Overcoming these two causes might improve the model's forecast accuracy and ensure the socio-economic development planning for the period from 2021 to 2025 in Vietnam.
In addition, analysis of the structure of the Vietnam's model shows that the forecast accuracy of the Consumer Price Index (CPI) and the economic growth rate of the primary, secondary and tertiary industries strongly influences the forecast accuracy of many other economic indicators. Therefore, it is necessary to build a high frequency year model using the approaches mentioned in [24, 25] to forecast CPI and GDP of the aforementioned industries. Such model can be considered as a supporting forecast model for the Vietnam's model.
